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MEXAHH3M0B A^AHTAI^HH K PA3JIHHHWM COJIEHOCTHM 
Y nCEBaOOHJIJIHAHLIX I^ECTOA 

T. A. BnHorpaAOB, B. I\ JJaBhiAOB, B. H. KynepMan 

Hhcthtyt 6nojiornn BHyTpeHHHx boa AH CCCP, Bopon, HpocjiaBCKan o6jiacTb 

H3yHeHH 3aKOHOMepHOCTH aflanTan;HH k pa3JiHHHHM cojibhocthm y ijecTOA Triaenophorus 
nodulosus h Eubothrium rugosum — napa3HTOB npecHOBOAHBix pu6. nocTynjieHHe BOflu b opra- 
HH3M npOHCXOflHT BO H30JIHp0BaHHLIM KaHaJiaM, BnepBLie BLIHBJieHHBIM npn yJIBTpaCTpyKTypHOM 
HccjieflOBaHHH. 06 r beMHan peryjini^HH T. nodulosus ocymecTBJineTCH 6jiaroflapn H3MeHeHHio pa3- 
MepoB cy6TeryMeHTajiBHtix KjieTOK, a E. rugosum — Me>KKjieTOHHBix npocTpaHCTB. Cy6TeryMeH- 
TajiBHBie KJieTKH E. rugosum pearnpyioT Ha H3MeHeHne cojieHOCTH b MeHBmen CTeneHH, neM Tano- 
BBie y T. nodulosus. 


Bonpoc 06 aAanTan;HOHHOH HJiacTHHHOCTH opraHH3MOB HenocpeACTBeHHO CBH3aH 
c H3yHeHHeM $eHOTHHHHecKOH aAanTaijHH, onpeAejieHneM hopmli peaKijHH BHAa. 
O^HaKo ecjin 3 th npoSjieMH AocTaTOHHO hojiho 0CBem;eHH ajih CBoSoAHOJKHBynptx 
opraHH3MOB, to OTHOCHTejibHO napa3HTHHecKnx nepBen CBeAeHHH BectMa orpaHH- 

neHH (MapnoB, 1958; Smyth, 1969; XjieSoBHH, 1974; ^bbiaob, 1975; XjieSoBHH,, 
MnxanjiOBa, 1976). B 3toh cbh3h HaMH 6hjih H3yHeHBi peaKijHH AByx bhaob n;ecTOAf 
o6jiaAaiom;HX pa3JiHHHofi ycTOHHHBOCTBio k H3MeHeHHHM cojieHOCTH BHenraen cpe^H 
(BnHorpaAOB h Ap., 1982). B HacTonmefi pa6oTe mh nontiTajinCB blihchhtb npn- 
HHHBI 3THX pa3JIHHHH H H3yHHTB 3aKOHOMepHOCTH aAaHTaiptH AeCTOA, napa3HTHpyiO- 
id;hx b KHmeHHHKe npecHOBOAHBix pn6, HMeionpEx pa3JiHHHoe CHCTeMaraHecKoe 
nojiojKeHne h nponcxojKAeHHe. 


MATEPHAJI H METO^HKA 

B 3KCnepnMeHTax ncnojiB30BajiH nojioB03pejmx HepBefi Triaenophorus nodulo¬ 
sus H3 KnmeHHHKa m;yKH h Eubothrium rugosum H3 KnmeHHHKa HajiHMa — npeA- 
CTaBHTejiH ceMencTBa TpecKOBLix, nepemeAmero H3 mopckhx boa b npecHBie. B ohbi- 
Tax npHMeHHJin HopMajiBHBra pacTBop Pmirepa rjih. noHKHJioTepMHHx >khbothhx 
c KOHn;eHTpan;HeH NaCl — 6.5 t/ji, KC1 — 0.14 r/ji, CaCl 2 — 0.12 r/ji, NaHG0 3 — 
0.2 r/ji. jih nojiyneHHH 6ojiee blicokhx hjih hh3khx KOHn;eHTpan;HH no oTHomeHHio 
k HopMajiBHOMy PnHrepy, KOJinnecTBO cojiefi nponopn;HOHajiBHO yMeHBmajiocB hjih 
yBejiHTOBajiocB. I^ecTOA H3BJieKajm H3 KnmeHHHKa puS, npoMUBaJin h noMem;aJiH 
b pacTBopH PnHrepa c KOHAeHTpaAHHMH ot 1 ao 20 r/ji NaCl npn 3 kcho3hh;hhx 
20 mhh, 40 mhh, 1—3, 6, 24 h 48 h. B 3th me cponn n npn Tex me KOHn;eHTpan;HHx 
6pajm npoSbi nepBefi ajih rnCTOJiorHHecKoro h BJieKTpoHHO-MHKpocKonHHecKoro 
HCCJieAOBaHHH, MeTOAHKH KOTOpBIX HOApo6HO OHHCaHBI B HpeABIAynjeH CTaTBe 

(BnHorpaAOB h AP-, 1982). KoHTpojieM cjiymnjin $H3HOJiorHHecKne h Mop$ojiorn- 
necKne HOKa3aTejm o6ohx bhaob n;ecTOA, H3BjieneHHHx HenocpeACTBeHHO H3 KimeT- 
HHKa xo3neB. ^jih onpeAejieHHH CKopoCTH o6m;eH noTepn HaTpnn h najinn napa- 
3htob noMem;ajiH Ha 10—60 mhh b onpeAejieHHHH o6T>eM AncrajumpoBaHHon boah 
h 3aTeM H3MepnjiH KOHn;eHTpan;HH 3thx hohob bo BHemHen cpeAe mctoaom $oto- 
MeTpnn b njiaMeHH. IIojiyHeHHHe AaHHBie o6pa6aTLiBajiH CTaTHCTHHecKH. 
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PE3YJIbTATbI 


IIoMem.eHHe E. rugosum b npecHyio Bojxy BBi3BiBaeT BHanane HHTeHCHBHyio yTenKy 
HaTpnn H 3HaHHTejiBHO MeHBmyio — KajiHH. rtocjie 40—60 mhh HHKy6an,nn nepBen 
BeJIHHHHa CKOpOCTH BBIXOfta HaTpHH CHHJKaeTCH Ha nopH^OK H CTaHOBHTCH CpaBHH- 
MOH C TaKOBOH ftJIH KaJIHH (pHC. 1). B OTJIHHHe OT E . rUgOSUlU y T. nodulosus BeJIH- 
HHHa CKOpOCTH HOTepH HaTpHH H KaJIHH B HpeCHOH BO^e H3MeHHeTCH B TeHeHHe Hep- 

boto naca He3HaHHTejiBHO (pnc. 1). 

CKOpOCTB BBIXO^a HaTpHH y E . rugosum 3aBHCHT OT COJieHOCTH npe^BapHTeJIBHOH 

cpe^Bi aKKJiHMan;HH h yBejinnnBaeTCH b 1.5 pa3a npn H3MeHeHnn co^epn^aHHH 
HaTpnH bo BHenraen cpejje b 4 pa3a (ot 3 t/ji ,o;o 12 r/ji). Kan h3bcctho, ckopoctb 



Pnc. 1. ^HHaMHKa CKOpOCTH DOTepH HaTpHH H KaJIHH B IipeCHOH BOfle y peCTOfl, aKKJIHMHpOBaHHBIX 

b pacTBope PHHrepa (6.5 r/ji NaCl). 

TT MKM 

no OCH OpAHHaT— CKOpOCTb IIOTepH B ~ T j liac 'y n0 OCH atfCHHCC — BpeMH (t), B MHH. GKOpOCTb nOTepH KBJIHH 

y T. nodulosus (1 ), ckopoctb noTepn HaTppin y T. nodulosus (2), ckopoctb noTepn HaTpnn y E. rugosum (3), cKopocTb 

noTepn Kajinn y E. rugosum (4). 

Phc. 2. ^HHaMHKa H3MeHeHHH Beca nepBen h npoHHpaeMocTH hx hokpobob b npecHoii BO^e. 

Ho och opAHHaT — H3MeHeHHe Beca h npoHHijaeMocTH, b npoijeHTax ot ncxoAHofi; no och aScijHcc — epeMH> 
aKKAHMaAHH, b nacax. H3MeHeHne Beca y T. nodulosus (i), y E. rugosum (2). H3MeHeHne npoHHijaeMocTH 

noKpoBOB y T. nodulosus (3), y E. rugosum (4). 


noTepn cojien 3aBHCHT ot bojihhhhbi npoHnn,aeMocTH hokpobob Tejia ,hjih hhx h 
rpa^neHTa KOHu;eHTpan,HH Me^K^y BHyTpeHHen h Hapy^KHon cpe^on. B npecHon 
BO,a;e rpa^neHT jjjih HaTpnn npaKTnnecKn cooTBeTCTByeT ero KOHi^eHTpaipm bo 
BHyTpeHHen cpe^e. Kan npaBHJio, npn a^anTaii,HH k onpecHeHHio y bo^hbix 6ec- 
H03B0H0HHBIX HaSjIIOAaeTCH CHHJKeHHe npOHHI],aeMOCTH HOKpOBOB. EcjIH npHHHTB 
BO BHHMaHHe, HTO CKOpOCTB BBIXOfla HaTpHH H3MeHHeTCH MaJIO y E. rugosum , aKKJIH¬ 
MHpOBaHHBIX K p a 3 JIHHHBIM COJieHOCTHM, TO, OHeBH^HO, 3TH ^aHHBie CBH^eTeJIB- 
CTByioT o choco6hocth E. rugosum HOAAepjKHBaTB KOHn,eHTpari,Hio HaTpnH bo BHy- 
TpeHHen cpe^e Ha hoctohhhom ypoBHe b mnpoKOM Anana30He cojieHOCTen. 

,H,HHaMHKa H3MeHeHHH Beca b npecHOH Bo^e y o6ohx bh^ob cynjecTBemio He 
pasjmnaeTCH (pnc. 2). 9to CBn^eTejiBCTByeT o paBHon ckopocth nocTynjieHHH boabi 
b opraHH3M y othx bh^ob. yMeHBmeHHe co,nep}KaHHH hohob HaTpnn h Kajinn b TKa- 
HeBon >khakocth y nepBen, HOMememiBix b npecHyio BOAy, 3a cneT yTennn cojien 
H3 opraHH3Ma, no HamnM ,naHHBiM, He npeBBimaeT 10%. Ilpn pacneTe flHHaMHKn 
H3MeHeHHH HpOHHH,aeMOCTH HOKpOBOB B HpeCHOH BOfle 3Ta BeJIHHHHa He yHHTBIBa- 
jiacB. Mbi npHHHMa jih, hto npn noMemeHHH ^epBen b rnnoTOHnnecKyio cpe,ny 
nepBOHanajiBHoe H3MeHeHne KOHH,eHTpan,HH BHyTpeHHen cpe^Bi cooTBeTCTBOBajio 
CKOPOCTH HOCTyHJieHHH BOflBI B OpraHH3M, T. e. 6BIJIO nponopn;HOHaJIBHO yBeJIHHeHHIO 
Beca nepBefi. ripoHHH,aeMocTB hokpobob ,o;jih HaTpnn paccnnTBiBajin H3 oraomeHnn 
ckopocth noTepn HaTpnn k rpa^neHTy KOHH,eHTpan,nn Me>K,a;y BHyTpeHHen n Ha- 
py>KHon cpe^on. IlepBOHanajiBHoe 3HaneHne rpa^neHTa KOHii;eHTpan,HH npmiHMajiH 
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sa 100%. IIojiyHeHHBie pe3yjiBTaTBi noKa3BiBaioT, hto noKpoBti Tejia E . rugosum 
pearnpyiOT Ha pe3Koe pa36aBjieHne BHenraeH cpe^Bi CHH>KeHHeM npoHHii;aeMOCTH 
jjjih HaTpnH, a y T. nodulosus hoao6hoh peaKi^m He HaSjiio^aeTCH (pnc. 2). 

y ctohhhboctb TKaHen k o6e3BonaiBaHHio y o6ohx bhaob i^ecTOfl b TOJiepaHTHOM 
AHanasoHe KOHH;eHTpaH;HH rnnoTOHnnecKOH cpe^Bi He npeBBimaeT 50% chhjkchhh 
Beca. Ilpn MHHHMajiBHO nepeHOCHMOH cojieHOCTH (2 t/ji NaGl) y T . nodulosus HaSjiio- 
jjaeTCH yBejinneHne Beca Ha 73%, a y E. rugosum jihihb Ha 44%. Kan b hh3khx ?] 

TaK H B BBICOKHX COJieHOCTHX OTHeTJIHBO BBipaJKCH (j)a3HBIH XapaKTep H3MeHeHHH 
Beca y o6ohx bhaob u;ecTOA. Ilocjie yBejmneHHH hjih yMeHBmeHHH Beca nponcxoAHT 
B 3aBHCHMOCTH OT COJieHOCTH Cpe^BI erO HaCTHHHaH HJIH HOJIHaH HOpMaJIH3ai];HH. 
XapaKTep H3MeHeHHH hx Beca b pa3JiHHHBix KOHi^eHTpaiprax cojien CBHfleTejiB- 
€TByeT o HajiHHHH y hhx oSBeMHOH peryjinipra (pnc. 3, a , 6). 

IIojiyHeHHBie ^amiBie no ^HHaMHKe BBixo^a cojien, a TaK>ne choco6hoctb y,o;aJiHTB 
HsSiJTOHHyio BOAy H3 opraHH3Ma b rHHOTOHHHecKOH cpe,n;e a aioT ocHOBaHne npeAno- 
jiaraTB Henocpe^CTBeHHoe ynacTne hokpobob b ocMoperyjmniHH HCCJieAOBamiBix 



Phc. 3. ^HHaMHKa H3MeHeHHH Beca T. nodulosus (a), h E. rugosum (6) b pacTBopax Pirarepa c pa3- 

jihhhoh KOHu;eHTpai];HeH. 


Ho och opflHHaT — Bee qepBeft b npoiieHTax ot ncxoAHoro; no ocn aOcijncc — 3Kcno3mpiH, b naeax. 1 — pacTBop 
PnHrepa c KomjeHTpaijHeft NaCl y 2 r/ji, 2 — 3 r/ji, 3—4 r/ji, 4—6 r/ji, 5 — 8 r/ji, 5 — 10 r/ji, 7 — 15 r/Ji, 

8 — 20 r/ji. 


I^eCTOA. B 3TOH CBH3H Ba?KHO HpOCJie^HTB MOp$OJIOrHHeCKHe H3MeHeHHH HOKpOBHBIX 
TKaHen, conpoBO>KAaioin;He ajjanTaipiio H3ynaeMBix i^ecToji; k cpe,n;aM c pa3JiHHHBiMH 
KOHii;eHTpaii;HHMH cojien. 

Hccjie^oBaHHe T. nodulosus npn co^ep^KaHHH b npecHOH BO,n;e noKa3ajio, hto 
b TeneHne nepBBix 20 mhh nacTB kjictok cySieryMeHTa 3HaHHTejiBHO yBejiHHHBaeTCH 
b pa3Mepax 3a cneT chjibhoh BaKyojiH3ai];HH hx n;HTonjia3MBi. B .najiBHenmeM 3tot 
npoijecc 3axBaTHBaeT Bee 6ojiBmee hhcjio kjictok, nponcxo^HT pa3pHB n;HTonjia3- 
MaTHHeCKHX KJieTOHHHX MCM6paH, KOJIHHeCTBO KJieTOK 3HaHHTeJIBHO yMeHBmaeTCH 
h nepe3 1 nac b noKpoBax HacTynaiOT HeoSpaTHMBie H3MeHeHHH, npHBo,a;Hm;He Hep- 
Ben k rnSejin. 

Ilpn ,a;eHCTBHH hh3khx KomjeHTpai^HH cojien (2 r/ji) b TeneHne 3 h BtiHBjieHti 
cym;ecTBeHHBie H3MeHeHHH b yjiBTpacTpyKType cySTeryMeHTajitHtix kjictok T . no¬ 
dulosus . I^HTonjia3Ma hx pa3pe>KeHa, npocBeTjieHa h co,n;ep>KHT HeSojiBmoe kojih- 
necTBo opraHOH^OB. Hak6ojiee xapaKTepHBie H3MeHeHH h b KJieTKax KacaioTcn mhto- 
XOHAPHH. KoJIHHeCTBO HX B03paCTaeT, OHH yTpaHHBaiOT oSlJHHyiO npaBHJIBHyiO 
$OpMy, CTaHOBHTCH HOJIHMOp(f)HBIMH, pa3MepBI HX HpH 3TOM 3HaHHTejIBHO yBCJIH- 
HHBaiOTCH. y 60JIBIHHHCTBa MHTOXOHJjpHH KpHCTBI HCHpaBHJIBHOH (j)OpMBI, paC- 
nrapeHBi, 6e3 hctkoh opneHTaipra hjih Boo6m;e pe^yipipoBaHBi, MaTpnKC npocBeTjieH, 
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c He6ojii>mHM KOJinaecTBOM rpaHyji (pnc. 4, 6 ; cm. bkji.). Oco6o cjiejjyeT otmcthtb 
H a6yxaHne Hapyamon KaMepu mhtoxohaphh, yBejraaeHHe b cbh3h c othm mok- 
MeM6paHHoro npodpaHCTBa h noaBJieHHe b hcm ot^cjibhhx MyjiBTHBe3HKyjiapHHx 
Tejien;. IIoAo6HHe TejiBija BCTpeaaioTca b 3HaaHTejiBHOM KOJinaecTBe b n;HTonjia3Me. 

B n;HTonjia3Me npncyTCTByiOT KaHaJiH rpaHyjiapHoro 9Hji;onjia3MaTHHecKoro 
peTHKyjiyMa, c6jin>KeHHoro c mhtoxohaphhmh. Kojihhcctbo cbo6oahhx phSocom 
HeBejiHKo. B HeKOTopux KJieTKax o6Hapy>KeHH jimiHflHHe rpaHyjiH. ^HCTajiBHaa 
n;HTonjia3Ma TeryMeHTa b OTJinane ot cy6TeryMeHTa b TeaeHne nepBHx 6 a mrcySa- 
d;hh Bee 6ojii>me camMaeTca, b nocjieflyiomHe cpoan 9tot npon;ecc hcckojibko CTa- 
6nJiH3npyeTca. OHa chjibho ynjioraeHa, HacHm;eHa Be3HKyjiaMH, BanyojiaMH, rpa- 
HyjiaMH n jiaMejuiapHHMH TejiBijaMH, tccho c6jra>KeHHHMH Me>KAy co6oh (pnc. 4, a). 
Ha ocHOBaHHH 9thx jjamnax KOHn;eHTpan;Hio cojien 2 r/a mo>kho canTaTB HH3men 
rpaHHn;eH BH>KHBaeMOCTH ,o;jih T. nodulosus. 

Go,niep>KaHHe aepBen b cojieBOH KOHineHTpaijHH 3 r/ji TaKjKe BLi3LiBaeT Ha6yxaHne 
h BaKyojiH3an;HK) n;HTonjia3MH KJieTOK, ojmaKO bto He hphbojjht k hx pa3pymeHHio, 
h noKpoBH He TepaioT CBoen h^jiocthocth. TeryMeHTajiBHHH cjioh yMeHtmaeTca 
b pa3Mepax, ho He Tan chjibho, nan npn HHKy6an;HH b cpe^e c cojichoctbio 2 r/ji. 
MaTpnKC n;HTonjia3MBi cy6TeryMeHTajiBHHx kjictok ynjioTHeHHHH, cojjepjKHT Ba- 
Kyojin n KpynHBie JiaMejuiapHBie TejiBn;a. Mhtoxohaphh no CBoen CTpyKType 6jih3kh 
K KOHTpOJIIO. 

Bo3ji;eHCTBHe bhcokhx KOHn;eHTpan;HH cojien (9 r/ji) Ha T. nodulosus hphboaht 
k ynjioTHeHHio h OKaraio n;HTOHJia3MH KJieTOK cy6TeryMeHTa, HaaHHaiomHxca 
c hx 6a3ajiBHHx aacTen. nocjie 12 a npe6HBaHna b pacTBope TanoH KOHn;eHTpan;HH 
cy6TeryMeHT npe^CTaBjiaeT co6oh chjibho ynjioTHeHHHH kjictohhhh cjioh. I],hto- 
njia3Ma cy6TeryMeHTajiBHBix kjictok co^epjKHT xopomo BBipaasemiHiH rpaHyjiap- 
hbih 9HAOHJia3MaTHaecKHH peTHKyjiyM c 6ojibihhm KOJinaecTBOM phSocom. Mhto- 
xohaphh Ha6yxmne, xapaKTep H3MeHeHHH b hhx aHajiornaeH Ha6jiioji;aBmeMyca 
npn B 03 fleHCTBHH hh3khx KOHn;eHTpan;HH cojien (2 r/ji) (pnc. 4, e). Pa3MepH Te¬ 
ryMeHTa 3HaaHTejiBHO B03pacTai0T, ^ocTHraa MancHMyMa Ha 6-m aacy OKcnepHMeHTa. 
B jpiCTajiBHOH n;HTonjia3Me TeryMeHTa Ha6jiioji;aeTca noHBJieHne MHoroancjieHHHx 
KaHajiBn;eB, cjiyjKanjnx, Bepoarao, rjui TpaHcnopTa boah h cojien (pnc. 4, e). 
XapaKTep $H3HOJiornaecKHx h Mop^ojiornaecKHX H3MeHeHHH CBHjjeTejiBCTByeT 
o tom, hto flaHHaa KOHn;eHTpan;Ha cojien npn6jiH>KaeTca k MaKCHMajiBHO nepeHOCH- 
moh ajih T. nodulosus. 

PeaKn;Ha cy6TeryMeHTajiBHoro cjioa E. rugosum b npon;ecce aji;anTan;HH k cpeji;aM 
pa3JinaHOH TOHnaHOCTH cymecTBemio OTJinaaeTca ot tbkoboh y T. nodulosus. 
HHKy6an;Ha aepBen b pacTBope c KOHijeHTpaipieH cojien 2 r/ji noKa3ajia, hto Ha- 
anHaa c nepBBix 20 mhh h jjo 6 a nponcxoflHT nocToaHHoe yBejinaeHHe MejKKJieToa- 
hhx npocTpaHCTB, b to BpeMa nan pa3Mepn KJieTOK H3MeHaioTca He3HaanTejiBHO. 
BnocjieACTBHH Me>KKJieToaHBie npocTpaHCTBa h pa3Mepn kjictok HaanHaioT yMeHB- 
maTBca h k 48 a npnSjiHH^aiOTca k kohtpojiio. 

H3yaeHne yjiBTpacTpyKTypn hokpobob E. rugosum npn hh3koh KOHn;eHTpan;HH 
cojien BLiaBHJio xapaKTepmae H3MeHeHna b cjioe AncTajiBHOH n;HTonjia3MBi Tery¬ 
MeHTa. B npe,n;ejiax 6 a HHKy6an;HH aepBen otot cjioh 3HaanTejiBHO yMeHBmaeTca 
b pa3Mepax, ynjiOTHaeTca, hto conpoBO>KflaeTcn oTCjioeHneM ero ot no^CTHJiaiomeH 
6a3ajiBHOH HJiacTHHKH, b pe3yjiBTaTe aero o6pa3yiOTca o6mHpHBie hojiocth 
(pnc. 5, a). Cbh3b Me>KAy cjioeM n;HTonjia3MH h 6a3ajiBHOH njiacTHHKon coxpaHaeTca 
b BHfle n;HTonjia3MaTHaecKHx mocthkob. B nocjie^yiomHe cpoKH npoHCxo^HT yBe- 
jinaeHHe pa3MepoB TeryMeHTajiBHoro cjioh, a k 48-My aacy ohh He oTJinaaioTca 

OT KOHTpOJIH. 

B n;HTonjia3Me cySTeryMeHTajiBHBix kjictok He oSHapyjKHBaeTca cymecTBeHHBix 
H3MeHeHHH, OHa COflep>KHT 6oJIBmoe KOJIHaeCTBO MHTOXOHAPHH, KaHaJIBI rpaHy- 
JiapHoro 9H,nionjia3MaTHaecKoro peTHKyjiyMa, CBo6oAHBie ph6ocomh, annapaTBi 
ToJIBJIiJKH. CTpoeHHe MHTOXOHAPHH B OCHOBHOM 6JIH3KO K KOHTpOJIIO, OJJHaKO BCTpe- 
aaeTca He6ojiBmoe ancjio Ha6yxmHx, c peji;yn;HpoBaHHHMH KpncTaMH. 

HccjieAOBaHHe ^hhbmhkh H3MeHeHna CTpyKTypBi hokpobob E. rugosum npn 
coji;ep>KaHHH b bhcokhx cojieBHx KOHn;eHTpan;Hax (18 r/ji) noKa3ajio, hto Ha npo- 
TajKeHHH Bcero onHTa HAeT nocTeneHHoe yMeHBmeHne pa3MepoB cySTeryMeHTajiB- 
Horo cjioh 3a caeT OKaraa mokkjictohhhx npocTpaHCTB. O^HaKO otot npon;ecc 
jiHiHB b He3HaaHTejiBHOH CTeneHH 3aTparnBaeT cbmh KJieTKH. XapaKTepHH H3MeHe- 
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hhh b n;HTonJia3Me h HApe cySTeryMeHTajiBHHx KJieTOK b cpeAe c bhcokoh koh- 
n;eHTpan;HeH cojien. Bch n;HTOHJia3Ma HacnmeHa MHoroHHCjieHHHMH, npe 3 BHHaHHO 
chjibho pa3BHTHMH KaHajiaMH rpaHyjiHpHoro 3HAonJia3MaTH^ecKoro peTHKyjiyMa 
c Sojibhihm hhcjiom ph6ocom Ha hhx h coAepmHT MHoro cboSoahhx phSocom . 
(pnc. 5, e). flftpo MHorojionacTHoe, chjibho HHBarHHHpoBaHHoe. U,HTOHJia3Ma Te- 
ryMeHTa b nepBHe nacn onHTa chjibho pa36yxaeT, yBejiHHHBan ero pa3Mepn. 
Ilocjie 6 h aKKJTHMai^HH HaSjiiOAaeTCH tchaghi^hh k yMeHBmeHHio pa3MepoB Te- 
ryMeHTa. npn yjiBTpaTOHKOM H3yneHHH yAajiocn bhhbhtb SojiBmoe kojihhcctbo 
CHJIBHO pa3BeTBJieHHBIX paCIHHpeHHHX KaHajIBH^eB, npOHH3HBaiOIIl,HX BeCB CJIOH 
AHCTajiBHOH n^HTOHJia3MBi TeryMeHTa. HapnAy c hhmh b TeryMeHTe BCTpenaiOTCH 
MHTOXOHflpHH C HpOCBeTBJieHHBIM MaTpHKCOM H HaCTHHHO peAyAHpOBaHHHMH KpH- 
CTaMH h KpynHBie BanyojiH, oSpasyiomnecH, no-BHAHMOMy, H3 mhtoxohaPhh 
(pnc. 5, 6 , e). Ha ocHOBaHHH xapaKTepa oSbcmhoh peryjinijHH h CTpyKTypHBix 
H3MeHeHHH npn coAepmaHHH E. rugosurrt b KOHn^eHTpan^HH cojien 18 r/ji mo>kho 

3aKJIK)HHTB, HTO KOMHCHCaTOpHaH peaKIJHH y HHX BBipajKeHa B He3HaHHTeJIBHOH 
CTeneHH. BepoHrao, 3Ta cojieBan KOHn;eHTpan;HH npHCjinmaeTCH k MaKCHMajiBHO 
nepeHOCHMon rjih Aamioro BHAa n;ecTOA. 

OECyjKftEHHE 

Ohhth, npoBeAeHHHe Ha n;ecTOAax b cpeAax c bhcokhmh h hh3khmh KOHn,eHTpa- 
h;hhmh cojien, ho3bojihjih bhhbhtb p ha ocoSeHHOCTen b aAanTan,HH E . rugosurrt h 
T. nodulosus. HccjieAOBaHne Beca nepBen npn aKKJiHMaijHH k onpecHeHHio noKa3ajio, 
hto ero H3MeHeHHH hocht $a3HHH xapaKTep. AHaJiornHHHe muenewH HaSjiioAaJiH 
paHee y CKpeSHefi npn aKKJiHMaipiH k hh3koh cojighocth (XjieSoBHH, MnxafijioBa, 
1976). OTKJioHeHne Beca ot nepBOHanajiBHHx 3HaneHHH y nceBAO<|)HJiJiHAHHx n,ecTOA 
conpoBOH^^aeTCH hojihhm hjih nacTHHHHM B03Bpam,eHHeM ero k HopMe. Ha rpaHH- 
n,ax TOJiepaHTHoro Anana30Ha cojieHOCTen cpe^H KOMneHcaTopHan $a3a npon,ecca 
aaanTan,HH BHpameHa b MeHBmen CTeneHH, neM b 6ojiee onTHMajiBHHx coJieHOCTnx. 
Ha nepBOM 3Tane aAanTan,HH k noHHmeHHio cojichocth y T . nodulosus h E. rugosum 
HaSjiioflaeTCH HHTeHCHBHoe nocTynjieHne boah b opraHH3M. Pe3yjiBTaTH ohhtob 
H 0Ka3HBai0T, hto TeryMeHT y o6ohx bhaob n;ecTOA Jierno npoHHH,aeM ajih boah h 
cojien. 9 thm AaHHHM, OAHaKO, npoTHBopewr tot <j)aKT, hto TeryMeHT cjKHMaeTCH 
b rnnoTOHHHecKOH cpeAe h Ha6yxaeT b rnnepTOHnnecKOH. Beponrao, bto npoTHBope- 
HHe o6T,HCHHeTCH OTCyTCTBHeM B H,HTOHJia3Me TeryMeHTa OCMOTHHeCKH aKTHBHOH 
boah (boah pacTBopHTejin), a HMeioTCH jihihb OTAejiBHHe, H30jmpoBaHHHe ot h,hto- 
njia3MH KOMHOHeHTH TeryMeHTa — KaHajiH, npoHHijaeMHe a^h boah h cojiefi. 
nocTynaiomaH nepe3 3 th KaHajiH BOAa CKanJiHBaeTCH nepBOHanajiBHO HaA noBepx- 
HOCTBK) 6a3aJIBHOH HJiaCTHHKH, HTO CBHACTejIBCTByeT 0 ee 6oJiee HH3KOH npOHHH,ae- 
mocth ajih boah, neM TeryMeHTa, h BH3HBaeT cmaTne nocjieAHero. B AaJiBHemneM 
npon;eccH, npoTeKaiomne y E. rugosum h T. nodulosus , pa3JiHHHH. 

y j E. rugosum boas, npoHHKan nepe3 6a3ajiBHyio HJiacTHHKy, SncTpo pacnpo- 
CTpaHHeTCH HO MejKKJieTOHHHM HpOCTpaHCTBaM, yBeJIHHHBaH HX o6T>eM H CHHJKaH 
KOHAeHTpaAHio pacTBopeHHHx BenjecTB. 9to xopomo corjiacyeTcn c npenMynjecT- 

BeHHHM BHXOAOM HBTpHH HO OTHOHieHHK) K KaJIHK) B HepBHe MHHyTH HOCJie HO- 
Mem,eHHH n;ecTOA b npecHyio BOAy, nocKOJiBKy hbtphh — ochobhoh BHeKJieTOHHHH 
naTHOH. BncTpoe naACHHe npoHHH,aeMOCTH nonpoBOB a^ih HaTpnn h hoctohhho 
HH3KHH ypOBeHB HpOHHH,aeMOCTH erO AJI^ KaJIHH — OCHOBHOrO BHyTpHKJieTOHHOrO 
KaTHOHa — y E. rugosum mohuio oSbhchhtb cjieAyiomHM o6pa30M. Ha nepBOM 
3Tane B3aHMOA0HCTBHH HOKpOBOB C rHHOTOHHHeCKOH BHCHIHeH CpeAOH HOHH AH$- 
(JyHAnpyiOT H3 Me>KKJieTOHHoro npocTpaHCTBa nepe3 6a3ajiBHyio HJiacTHHKy h Te¬ 
ryMeHT, KOTopne xopomo npoHHn;aeMH ajih cojien h boah. Ha btopom 3Tane no- 
CTynJieHne boah jiHMHTnpyeTCH hh3koh npoHHn;aeMOCTBio n;HTOHJia3MaTHHecKHx 
MeMSpaH cySTeryMeHTajitHHx KJieTOK, o neM CBHACTejiBCTByeT He3HaHHTejiBHoe 
H3MeHeHne o6T»eMa 3thx KJieTOK b rnnoTOHnnecKon cpeAe, a Tanme oneHt hh3khh 
ypoBeHB BHxoAa HaTpnn h najinn y THApaTHpoBaHHHx nepBen. 

y T. nodulosus cySTeryMeHT pearnpyeT Ha HOHHmeHne cojichocth HHane. Bhco- 
khh ypoBeHB noTepn najinn y THApaTHpoBaHHHx nepBen h 6ncTpoe yBejinneHne 
oS^eMa KJieTOK CBHAeTejiBCTByioT o xopomen npoHHn;aeMOCTH hx n;HTOHJia3MaTHHe- 
CKHX MeMSpaH AJIH BOAH H COJiefi. BepOHTHO, pa3JIHHHe B npOHHIjaeMOCTH MeMSpaH 
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cySTeryMeHTajiLHtix KJieTOK h onpeACJiaeT tot (j>aKT, hto b rnnoTOHnaecKOH cpeAe 
y E. rugosum hpohcxoaht rHneprHApaTaijHH h yBejmaeHHe o6beMa Me}KKJieTOHHbix 
npocTpaHCTB, a y T. nodulosus — KJieTOK. 

B ranepTOHHHecKHx pacTBopax TeryMeHT E. rugosum h T. nodulosus yBejinan- 
BaeTCH b pa3Mepax, npa 3tom b HeM bbihbjihiotch MHoroancjieHHbie KaHajiti, aepe3 
KOToptie ocym;ecTBjiHeTCH BOAHO-coaeBOH o6moh Me>KAy opraHH3MOM h cpeAoii. 
no-BHAHMOMy, b 3thx KOMnapTMeHTax TeryMeHTa npoTenaiOT npoijeccti, CBH3aHHtie 
c H36HpaTejibHHM aKTHBHHM norjiomeHHeM BenjecTB, nocKOJibKy AT<p-a3Haa aKTHB- 
hoctb, nan 3to 6hjio noKa3aHO b Hamefi npeAbmymeH pa6oTe (BnHorpaAOB h AP-, 
1982), BHHBjineTCH jmmb b TeryMeHTe. 

Gy6TeryMeHTajibHHe KJieTKH T. nodulosus pearnpyiOT Ha noBumeHne tohhhhocth 
cpe^Bi yMeHbmeHneM pa3MepoB h BHaanTejibHbiM pa3BHTneM rpaHyjiapHoro 3hao- 
HJia3MaTHHecKoro peTHKyjiyMa c Sojibdihm KOJinaecTBOM ph6ocom, hto yKa3tiBaeT 
Ha aKTHBaiJHK) CHHTeTHHeCKOH fleHTeJIBHOCTH B 3THX KJieTKaX. BepOHTHO, BtICOKaH 
npoHHii;aeMOCTb KJieTOHHbix MeMSpaH ajih boah h OTcyTCTBne MexaHH3MOB, cnoco6- 
hbix 3(f)(f)eKTHBHO yAajiaTb npoTHB rpaAnema KOHii;eHTpaii;HH h36htok ajieKTpojm- 
tob, He no3BOJiHeT T. nodulosus nepeHOCHTb cojieHOCTb Bume 10°/ oo . 

Pa3MepBi cySTeryMeHTaJiBHtix KJieTOK E. rugosum b rnnepTOHnaecKOH cpeAe 
H3MeHHK)TCH He3HaHHTejibHO. CocTOHHHe cySTeryMeHTajibHbix KJieTOK xapaKTepn- 
3yeTCH b nepByio onepeflb oaeHb chjibhbim pa3BHTneM rpaHyjiapHoro 3HAonjia3Ma- 
THHecKoro peTHKyjiyMa h, Beponrao, CBHAeTejibCTByeT b nojib3y Toro, hto hoa- 
Aep>KaHne noHHoro h ocMOTnaecKoro roMeocTa3a b rnnepTOHnaecKOH cpeAe, TaK >Ke 
KaK h y mhothx CBo6oAH02KHByrn;Hx $opM, ocymecTBJiaeTca 6jiaroAapa aKTHBHOCTH 
TpaHCnopTa HaTpnn npoTHB rpaaneHTa Komi;eHTpaii;HH. 

PeryjiHAMH o6T»eMa y CBoSoAHOHmBymHx (f)opM noHKHJioocMOTHaecKHx 6ecno3- 
BOHOHHHX OCym;eCTBJIHeTCH B OCHOBHOM 3a CTOT peryJIHIJHH BHyTpHKJieTOHHOTO co- 
Aep>KaHHH npoAyKTOB SejiKOBoro MeTa6ojiH3Ma h rjiaBHtiM o6pa30M aMHHOKHCJioT 
h TaypnHa (Lange, 1968; XaeSoBna, 1974). B rnnoTOHnaecKOH cpeAe hpohcxoaht 

CHHH^eHHe BHyTpHKJieTOHHOH KOHIjeHTpaipiH HH3KOMOJieKyjmpHHX OpraHHHeCKHX 
coeAHHeHHH, a b rnnepTOHnaecKOH — yBejmaeHHe hx KOHii;eHTpaii;HH. 

3tot MexaHH3M BHyTpnKJieTOHHOH ocMOTHHecKOH peryjiaijHH oSecnenHBaeT hoa- 
Aep>KaHHe OTHOCHTeJIBHOrO HOCTOHHCTBa KOHIl,eHTpaii;HH HeopraHHHeCKHX HOHOB. 
y T . nodulosus KOMneHcaTopHaa $a3a aAanTan;HH k rnnoTOHnaecKOH cpeAe CBH3aHa 
c npon;eccoM HopMajiH3an;HH o6T»eMa cySTeryMeHTajibrnax KJieTOK, ay E. rugosum — 
MOKKJieTOHHHX HpOCTpaHCTB. BepOHTHO, H3MeHeHHH, Ha6jIK)AaeMbie B CTpyKType 
cySTeryMeHTaJibHHx KJieTOK b 3tot nepnoA aKKJiHMan;HH, CBH3aHH c peryjiaipieH 
ypOBHH COAep>KaHHH HH3KOMOJieKyJIHpHBIX OpraHHHeCKHX COeAHHeHHH. OAHaKO 
ocTaeTca HeBHHCHeHHbiM SjiaroAapa KaKHM MexaHH3MaM yAaaaeTCa H36biToaHaa 
>khakoctb y n,ecTOA b nepnoA HopMaJiH3an;HH hx Beca. Mm noaaraeM, hto BOCCTa- 
HOBJieHne onTHMajibHoro o6T>eMa nocjie ero nepBOHaaajibHoro OTKJiOHeHna ot 
HopMLi y T. nodulosus h E. rugosum CBa3aHO co chocoShoctbio TeryMeHTa C 03 AaBaTb 
THApocTaTHaecKoe AaBjieHne, HanpaBjieHHoe BHyTpb b rnnoTOHnaecKOH cpeAe h 
Hapy>Ky b rnnepTOHnaecKOH. BcjieA 3a CHH>KeHHeM hjih BupaBHHBaHHeM ocMOTaae- 
ckhx KOHii;eHTpai];HH Me>KAy BHyTpeHHen h HapyaaiOH cpeAOH Ha nepBOM 3Tane 
aKKJiHMan;HH hpohcxoaht BbrrecHeHHe hjih HacactiBaHne >khakocth aepe3 Jierao- 
npoHHii;aeMbiH TeryMeHT h 6a3ajibHyio njiacTHHKy. OaeBHAHO, oto CBH3aHO c ynpy- 
THMH CBOHCTBaMH HOKpOBOB H npe>KAB BCerO CO CHOCoShOCTBIO TeryMeHTa HOpMaJIH- 
30BaTb cboh pa3Mepbi nocjie CHHTHa Ae(j)opMHpyioin;Hxca CHJI. 

XapaKTep CTpyKTypHtix H3MeHeHHH b TKaHax, CBH3aHHbix c ocMoperyjiHAHen* 
y napa3HTnaecKHx h CBo6oAHO>KHByii];Hx opraHH3MOB HMeeT MHoro cxoahbix aepT, 
hto yKa3HBaeT Ha oSiahoctb hx peaKijHH Ha H3MeHeHne tohhhhocth cpeAM (Ber- 
ridge, Oschman, 1972; Kessel, Beams, 1962; Shirai, y Utida 7l 1970; Ozirskaya* 
Natochin, 1975). 
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MORPHOPHYSIOLOGICAL INVESTIGATION OF ADAPTATION 
MECHANISMS TO VARIOUS SALINITIES IN PSEUDOPHYLLIDEAN CESTODES 

G. A. Vinogradov, V. G. Davydov, B. I. Kuperman 
SUMMARY 

Mechanisms of adaptation to various salinities in cestodes Triaenophorus nodulosus 
and Eubothrium rugosum, parasites of freshwater fishes, were studied. It was shown that the outer 
cytoplasm of tegument of these cestodes is unpermeable for water. Its entrance occurs through 
isolated canals in the tegument first discovered during ultrastructural investigation. Volume 
regulation of T. nodulosus is accomplished due to changing of volumes of subtegumental cells, 
while that of E. rugosum due to changing of the intercellular space. The subtegumental cells 
of E. rugosum are permeable for water and salts to a lesser extent than those of T. nodulosus. 
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Piic. 4. H3MeHemiH b yjiBTpacTpyKType noKposoB Triaenophorus nodulosus npn fleficTBini pa3JiiiH- 

HBIX KOHU,eHTpaU,HH cojieii. 

a — KpynHbie jraMeJuiapHLie TeJibn;a b TeryMeHTe b cpeaax c hh3khmh KoimeHTpanjiflMH cojieft (40 000 x ), 6 — 
H3MeHeHHH b cTpyKType MiiToxoHflpHii cySTeryMeHTanbHbix hjictok b cpeaax c hh3khmh KOHiteHTpaitnaMH coJieir 
(45 000 x ), e — KaHajibijbi b TeryMeHTe npii njiHTeJibHoft aKcno3HHHH b cpenax c bmcokoh KOHneHTpaHHeii cojieft 
(65 000 x ), e — H3MCHeHHfl njiTonjia3Mbi cy6TeryMeHTajibHbix kjictok b cpenax c bmcokoh KoHHeHTpaimeft coJieii 
(65 000 x ). T9P — rpaHyjiapHMH 9Hnonjia3MaTHqecKHH peTHnynyM, K — KaHaJibipj b TeryMeHTe, JIT — Jia- 
MeJiapHbie TeJibna, MBT — MyjibTHBe3HKyji/rpHoe Tenbije, MR — mhkpotphxhh, MT — mhtoxohhphh, HRM — 

Hapy>KHaa KaMepa MHToxoHflpnft. 
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Pile. 5. M3MeHemiH b yjii/rpacTpyKType nonpOBOB Eubothrium rugosum b epe^ax c pa3JiiiHHbiMii 

KOHIl.eHTpail.IIHMII COJieH. 


a — o6pa30BaHne noJiocTett b TeryMeHTe npn neftcTBHH hh3Khx KoHLjeHTpaijHH cojieft (20 000*'), 6 — n3MeHeHna 
CTpyKTypw MHTOxoHuputt b TeryMeHTe npn uchctbhh bmcokhx KOHHeHTpaijHH cojieft (60 000”), e — mhotohhc JieH- 


Hwe KaHaJibHW b TeryMeHTe npn nponoJiHurreJibHOM aeftcTBHH bmcokhx KomjeHTpaijHH coJieft (65 000”), z — 
rpaHyjinpHMH 9Hnonjia3MaTHqecKHH peTHKyjiyM b HHTonjia3Me cy6TeryMeHTajibHMx kjictok npn uchctbhh bm¬ 
cokhx KOHLieHTpauHft coJieft, Bn — 6a3ajibHaa njiacTHHKa, 2T — noJiocTH, fi — anpo. 

OcTaJibHMe o6o3HaHeHHH Te me, hto Ha pnc. 4. 



